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DETAILED ACTION 

This Office Action is in response to the RCE filed 12 November 2003. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-13,16-18, 29-36 and 38 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Holland (U.S. Patent 6,259,085) in view of Akai (U.S. Patent 

4,914,301). 

Holland discloses a back illuminated charge coupled device (Fig. 2a) that 
contains a n-type silicon substrate (18) with a first and second surface opposing each 
other, a polycrystalline transparent conductive bias layer (12) formed over the back 
surface and in electrical contact and formed internal to the substrate (18) by doping the 
substrate (18), an antireflection layer (20) formed on the electrode layer (12) an array of 
doped p-type gate regions (27) formed on the second surface and a circuit layer (11) 
formed over the second surface to provide a gate contact to and a readout circuit for 
each doped region. Holland discloses all of the limitations except for a grid of 
conducting wires and a scintillation. Whereas Akai discloses a photodetector (Figs. 1-4) 
that contains an array of photodiodes (12-1-12-n) with an array of gates (12), a grid of 
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aluminum conducting wires (5/6) formed of a first set of wires (5) extending in a first 
direction and a second set of wires (6) extending orthogonal to the first set and the array 
of wires surround the array of photodiodes that form pixels, an antireflection layer (4) 
that is coplanar to the conducting wires, a bias layer (7) as a back contact layer, an 
array of plural scintillation elements (1-1- 1-n) at plural locations and each of the 
elements corresponding to one of the plurality of photodiode areas with optically 
reflective surfaces (2b) disposed between the other scintillation elements and the 
scintillation comprising trenches (2) with reflective material (2a) formed in trenches. 
The grid of conducting wires is formed to for outputting the electrical signal of the 
detection region and trapped region. (Column 2, lines 33-37) The array of scintillation 
are formed to covert incident x-rays into light rays. (Column 2, lines 12-15) Therefore it 
would have been obvious to one having ordinary skill in the art at the time the invention 
was made to modify the device of Holland by incorporating grid of conducting wires and 
an array of scintillators for outputting the electrical signal of the detection region and 
trapped region and converting incident x-rays into light rays as taught by Akai. In 
regards to a bias voltage applied to the substrate, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to bias a bias layer to 
provide an current to the substrate to the doped gate regions. 

Claims 19-21, 24-28 and 39-43 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Holland (U.S. Patent 6,259,085) in view of Akai. 

Holland discloses a back illuminated charge coupled device (Fig. 2a) that 
contains a n-type silicon substrate (18) with a first and second surface opposing each 
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other, a polycrystalline transparent conductive bias electrode layer (12) formed over the 
back surface and in electrical contact and formed internal to the substrate (18) by 
doping the substrate (18), an antireflection layer (20) formed on electrode layer (12) an 
array of doped p-type gate regions (27) formed on the second surface and a circuit layer 
(1 1 ) formed over the second surface to provide a gate contact to and a readout circuit 
for each doped region. Holland discloses all of the limitations except for a grid of 
conducting wires and a scintillation. Whereas Akai discloses a photodetector (Figs. 1-4) 
that contains an array of photodiodes (12-1-12-n) with an array of gates (12), a grid of 
aluminum conducting wires (5/6) formed of a first set of wires (5) extending in a first 
direction and a second set of wires (6) extending orthogonal to the first set and the array 
of wires surround the array of photodiodes that form pixels, an antireflection layer (4) 
that is coplanar to the conducting wires, a bias layer (7) as a back contact layer, an 
array of plural scintillation elements (1-1- 1-n) at plural locations and each of the 
elements corresponding to one of the plurality of photodiode areas with optically 
reflective surfaces (2b) disposed between the other scintillation elements and the 
scintillation comprising trenches (2) with reflective material (2a) formed in trenches. 
The grid of conducting wires is formed to for outputting the electrical signal of the 
detection region and trapped region. (Column 2, lines 33-37) The array of scintillation 
are formed to covert incident x-rays into light rays. (Column 2, lines 12-15) Therefore it 
would have been obvious to one having ordinary skill in the art at the time the invention 
was made to modify the device of Holland by incorporating grid of conducting wires and 
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an array of scintillators for outputting the electrical signal of the detection region and 
trapped region and converting incident x-rays into light rays as taught by Akai. 

Claims 14-15 and 37 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Holland, and Akai as applied to claim 1 above, and further in view of Kasai et al. 
(U.S. Patent 5,262,633). 

Holland and Akai disclose all of the limitations except for the anti reflection layer 
to include a dielectric layer. Whereas Kasai discloses a wideband antireflection coating 
(Fig. 1) that contains a multilayer antireflection layer (30) comprised of dielectric layers 
(30a) having a specific refractive index. The antireflection layer comprises dielectric 
layers to enable detection of light at visible as well as infrared wavelengths. (Column 1 , 
lines 11-13) Since Holland, Akai and Kasai are both from the same field of endeavor, 
semiconductor device, the purpose disclosed by Kasai would have been recognized in 
the pertinent art of Holland and Akai. Therefore it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify the devices of 
Holland and Akai by incorporating an antireflection layer comprising a dielectric layer to 
enable detection of light at visible and infrared wavelengths as taught by Kasai. 

Claims 22-23 and 44 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Holland and Akai as applied to claims 19 and 41 above, and further in view of 
Kasai et al. (U.S. Patent 5,262,633). 

Holland and Akai disclose all of the limitations except for the antireflection layer 
to include a dielectric layer. Whereas Kasai discloses a wideband antireflection coating 
(Fig. 1) that contains a multilayer antireflection layer (30) comprised of dielectric layers 
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(30a) having a specific refractive index. The antireflection layer comprises dielectric 
layers to enable detection of light at visible as well as infrared wavelengths. (Column 1 , 
lines 11-13) Since Holland, Akai and Kasai are both from the same field of endeavor, 
semiconductor device, the purpose disclosed by Kasai would have been recognized in 
the pertinent art of Holland and Akai. Therefore it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify the devices of 
Holland and Akai by incorporating an antireflection layer comprising a dielectric layer to 
enable detection of light at visible and infrared wavelengths as taught by Kasai. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kiesha L. Rose whose telephone number is 571-272- 
1844. The examiner can normally be reached on M-F 8:30-6:00 off 2nd Mondays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amir Zarabian can be reached on 571-272-1852. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 





